We investigate the impact of financial participation (profit-sharing and share ownership) on workers' total compensation. Some workers' representatives have argued against the introduction of profit-sharing because they fear that profit-sharing would be a way for firms to reduce the marginal cost of hiring workers, while at the same time transferring some of the risk of variable profits from firms to workers. We find that workers in plants which operate financial participation schemes earn significantly more: 25% in the case of profit-sharing and 18% in the case of share ownership. However, econometric models which deal with selection by plants and workers into profit-sharing schemes suggest that the effect on total compensation is much smaller: between 4% (from a difference-in-differences regression) and 2.5% (from a comparison of matched pairs). We find no evidence that high-skilled white-collar workers benefit more strongly from profit-sharing schemes.
Introduction
The financial participation of employees in their firm, in the form of profit-sharing or share ownership, continues to increase across almost all European countries, albeit from a low level in many of them. The fourth European Working Conditions Survey (Welz and Macias 2007) suggests that, in 2005, around 10% of European workers participate in profit-sharing schemes, and around 2% in share ownership schemes. To a greater or lesser extent these schemes have been encouraged by European governments via the use of tax incentives and legislation. The second "Pepper Report" (Commission of the European Communities 1996), argued that increased use of profit-sharing would encourage greater productivity, wage flexibility, employment and employee involvement, and called on member states to promote the greater use of financial participation by employees.
Although the concept of profit-sharing has existed for at least 150 years in Germany (Von Thünen 1850), this form of remuneration is still not widespread. The Property Development Act of 1984 Act of (amended in 1994 was the first legislation which specifically encouraged the participation of employees in the assets of their firms (Carstensen et al. 1995) . Incentives for profit-sharing and share ownership include limited cash subsidies and some exemptions from tax and social security payments. Incentives for profit-sharing and share ownership are interrelated, and so we expect to find firms offering both schemes simultaneously. Legally, profit-sharing in firms can either be based on individual contracts between firms and workers or on contracts between the works council and the firm.
The academic debate on financial participation initially focussed on a series of papers by Weitzman (e.g. Weitzman 1984 , which suggested that profit-sharing could lower the marginal cost of hiring workers and hence permanently increase the level of employment. However, a key finding of the empirical literature on profit-sharing is that the introduction of such schemes is not generally associated with reductions in the basic wage.
1 This suggests that the widespread introduction of profit-sharing schemes would not have the positive employment effects advocated by Weitzman. A second finding of the empirical literature is that the introduction of profit schemes is associated with higher productivity. Prendergast (1999) implicitly suggests that these two facts may be linked. If the introduction of profit-sharing leads to higher total compensation for workers, this might explain higher productivity, either because of worker selection or efficiency wage mechanisms.
In contrast, some workers' representatives have argued against the introduction of profit-sharing because they fear precisely what Weitzman hoped for: that profit-sharing would be a way for firms to reduce the marginal cost of hiring workers, while at the same time transferring some of the risk of variable profits from firms to workers. The European Foundation argues that employee representatives are more likely to accept the introduction of financial sharing if there is protection of workers from "unreasonable risk" and there is a prohibition of wage substitution (Welz and Macias 2007) .
In this paper we provide detailed evidence on the relationship between the use of financial participation schemes and total worker compensation using a large panel of German plants linked to data on the workers in those plants. We are able to control for a wide range of worker and plant characteristics which might affect the use of financial participation schemes as well as total compensation. The use of linked worker-plant panel data also allows us to control for unobserved plant and worker effects on compensation by comparing plants which introduce profit-sharing with similar plants who do not. Thus, we provide new evidence on how much workers gain from financial participation in their firms.
We can also examine whether the introduction of financial participation has an effect on the selection of workers in and out of the plant. 2 In theory, workers' preferences for increased risk (or plants' preferences for workers with certain characteristics) could lead to changes in the composition of the workforce. By comparing workers who remain in the plant with those who join or leave we can effectively control for this when calculating the effect on workers' compensation.
The use of linked worker-plant data also allows us to examine whether financial participation has effects on the distribution of compensation across different types of worker. Lemieux et al. (2009) have recently provided evidence that the increasing use of performance pay in the US has resulted in greater wage inequality amongst workers who receive performance pay. In this paper we examine whether the introduction of profit-related pay has differential affects on workers' compensation according to their sex, age, tenure and occupation.
We begin in Sect. 2 by briefly reviewing the evidence on financial participation and worker compensation. The data we use and some basic descriptives are presented in Sect. 3. Our methods are described in Sect. 4 and the results are presented in Sect. 5. Section 6 concludes.
Literature
The first wave of papers followed from Weitzman's (1984) book and accompanying articles, such as Weitzman (1987) . Three key questions emerge from the literature, only the first of which directly relates to Weitzman's hypothesis.
First, does profit-sharing reduce the base wage? If the introduction of profit-sharing is not accompanied by a reduc-tion in the base wage, or the marginal cost of labour, then we would not expect to observe increases in the demand for labour. The empirical consensus is that the introduction of profit-sharing does not reduce the base wage. For example, Wadhwani and Wall (1990) and Bhargava and Jenkinson (1995) (using firm-level data) and Hart and Hübler (1991) (using German household survey data) find no evidence that profit-sharing reduces the base wage. In some cases, in fact, profit-sharing is associated with increases in the base wage. These findings are more compatible with rent-sharing and efficiency wage theories. One exception to these findings is Estrin and Wilson (1986) , who found that the introduction of profit-sharing reduced total compensation while at the same time increasing employment. More recently, Buchele et al. (2009, p. 13 ) note some recent high-profile examples of US workers who have accepted lower wages in return for ownership shares and stock options. However, their own empirical evidence confirms the stylised fact that there is a positive relationship between total compensation and financial participation. Finally, Cuñat and Guadalupe (2009) show that the introduction of more incentive pay increases within-firm pay differentials for executives, and thus potentially has an impact on wage inequality.
Second, there is a large body of empirical literature which has established as a stylised fact that profit-sharing firms have higher productivity than similar non-profitsharing firms. FitzRoy and Kraft (1987) is an early example using a small cross-section of West German engineering firms, who find a positive relationship between total factor productivity and profit-sharing. Cable and Wilson (1989) estimate production functions for a small sample of UK engineering firms. The estimated models predict output differentials of between 3-8% between profit-sharing and other firms. However, they argue that the productivity effects of profit-sharing are likely to require other aspects of organisational design. Kruse (1992 Kruse ( , 1993 finds that profit-sharing increases productivity significantly in a sample of 3,000 US firms. Knez and Simester (2001) analyse the effect of the introduction of a firm-wide incentive scheme in a large US company, and show that it significantly increased worker performance. Jones and Kato (1995) use firm-level panel data from Japan to show that firms which introduce employee stock ownership plans experience a 4-5% increase in productivity, and that it takes a few years for this effect to be felt. Doucouliagos (1995) provides a meta-analysis of 43 studies on the relationship between various types of participatory arrangements and productivity, and finds consistent positive relationships with profit-sharing and share ownership, although these effects are stronger in labor-managed firms. Prendergast (1999) is somewhat skeptical as to whether these results are evidence of a causal relationship between profit-sharing and productivity. First of all, the correlation might just reflect the selection of more productive firms into profit-sharing schemes. But many of the studies use within-firm changes to deal with this problem, and the results generally hold up. Some authors have explicitly considered selection into modes of payment. FitzRoy and Kraft (1995) use the same data as in FitzRoy and Kraft (1987) but consider selection, since firms are assumed to choose the incentive structure which maximises profits. Kraft and Ugarković (2006) , using the same data as we do in this paper, use propensity score matching to compare firms which start profit-sharing with observably equivalent firms which do not.
A second problem raised by Prendergast (1999) with this literature is that the theory considers the effect of incentives holding utility constant. But, as noted, the base wage does not fall with profit-sharing, and so total compensation will generally increase. Prendergast therefore wonders "Could the empirical results simply reflect the effect of giving workers more money, and not the effect of team production?" (Prendergast 1999, p. 43) . He suggests instead that higher compensation might induce positive selection of workers into the firm, or it might have efficiency wage effects.
The third main strand of the literature relates to this question, and asks how profit-sharing can improve productivity in the face of the well-known free-rider problem, often referred to as the "1/n" problem. One solution to this problem is the use of peer-monitoring or peer-pressure. Knez and Simester (2001) argue that the positive effects of the incentive scheme they studied were achieved because of the organisation of employees into autonomous work-groups which allowed for mutual monitoring of performance.
One might expect that team-based performance measures would encourage the less productive, since they can freeride. But Weiss (1987) finds an inverse U-shaped relationship between worker turnover and prior productivity. The most able and the least able are more likely to leave the company. Wilson et al. (1990) and Wilson and Peel (1991) use a small sample of UK engineering firms and examine how quit rates and absenteeism vary as a function of firm characteristics, including unionism and profit-sharing. They find that firms with financial participation schemes have significantly lower absenteeism and quit rates.
The most recent evidence comes from an NBER project: see, for example Freeman (2008) , Blasi et al. (2008) and Kruse et al. (2008) . Freeman (2008) concentrates on the idea that worker co-monitoring can get around the free-rider problem. Blasi et al. (2008) examine whether the mechanism by which profit-sharing increases worker productivity is via gift exchange. They interact a measure of pay with an index of shared capitalism. Kruse et al. (2008) find that "greater involvement in the programs (shared compensation schemes) is generally linked to greater participation in decisions, higher quality supervision and treatment of employees, more training, higher pay and benefits, greater job security, and higher job satisfaction".
We make a number of contributions to this literature. Instead of examining the base wage, we ask whether workers are better off overall if they work in plants which introduce financial participation in the form of profit-sharing or share ownership. We do this by measuring total compensation. We use both difference-in-differences and matching to control for non-random selection of plants into financial participation schemes. Because we use linked worker-plant data we are also able to examine the selection effects of financial participation, and to control for this selection effect in determining any change in average earnings. Finally, the use of linked worker-plant data allows us to examine whether the impact of profit-sharing on earnings varies across different types of plant and different types of worker. For example, Cuñat and Guadalupe (2009) suggest that incentive pay increases pay differentials within firms. By examining the impact of financial participation on different groups of workers we can examine this issue.
Data and institutional background
There are two data sources. The first is the Institut für Arbeitsmarkt-und Berufsforschung (IAB) Establishment Panel, an annual survey of approximately 16,000 plants located across the whole of Germany. It covers 1% of all plants and 7% of all employment in Germany, and is therefore a sample weighted toward larger plants. 3 The sample covers all industries. Information is obtained by personal interviews with plant managers, and comprises about 80 questions per year, giving us information on, for example, total employment, bargaining arrangements, total sales, ownership, investment, wage bill, location, industry, profit level and nationality of ownership. We restrict the analysis to plants in the private sector. A detailed description of the IAB Establishment Panel can be found in Fischer et al. (2009) .
The question on profit-sharing/share ownership was asked in 2000, 2001, 2005 and 2007. 4 The question asked is as follows: "Are there, in your plant, additional financial incentives for employees in the form of profit-or capitalsharing?" 5 Respondents could tick "Yes" or "No" for both types of scheme, together with the proportion of workers covered by the scheme.
The second source of data is the employment statistics register of the German Federal Office of Labour (Beschäftigtenstatistik), which covers all workers or trainees registered by the social insurance system. The register covers about 80% of workers in Western Germany and about 85% in Eastern Germany. However, almost all workers in the private sector are covered by the social insurance system, so the data we use covers nearly 100% of workers. Information on workers includes basic demographics, start and end dates of employment spells, occupation and industry, earnings, qualifications (school and post-school), and a plant identification number. A detailed description of the employment data can be found in Bender et al. (2000) .
For each worker we observe the average daily total compensation, y it , for each calendar year. We only use observations where the information on compensation covers the whole calendar year. This is because information on part-year spells might not include bonuses which are paid at a particular point in the year (typically at the end of the year). We use information only on full-time workers 6 because, for part-time workers, changes in y it are more likely to reflect changes in hours of work, which we do not observe.
By using the plant identification number we can associate each worker with a plant in the panel. Because the employment register is spell-based (one record for each employment spell), the combined data is potentially complex. To simplify, we select all workers in the employment register who are employed by the surveyed plants on June 30th each year, for 2000, 2001, 2005 and 2007 . This yields an unbalanced annual panel of workers together with detailed information on the plants in which they work. It is then straightforward to aggregate the data to plant-level after recording summary information on the workers in those plants.
After removing plants which are not in the private sector, and which have missing values on the variables relating to profit-sharing or employee share ownership, we have a sample of over 10,000 plants in each year. Table 1 reports the sample size together with the proportion of plants operating profit-sharing or employee share ownership. The incidence of profit-sharing and share ownership has been growing in our data. However, most of this increase occurs between 2000 and 2001. As noted, the question became more precise from 2001 onwards, and it seems possible that this is respon- that larger plants, plants in Western Germany and plants in banking and finance are far more likely to have sharing arrangements. Figure 1 shows the pattern of sharing by industry more clearly. Industries which use profit-sharing intensively are also much more likely to have employee share ownership schemes. It is striking that the least labour intensive industries (mining and energy, banking and finance, wholesale and retail trade, investment goods, producer goods) are much more likely to have financial participation.
What proportion of workers in a plant are covered by profit-sharing or employee share ownership schemes? Although we do not know whether individual workers are covered, plants do report an estimate of the share of workers covered by the scheme in 2000, 2001 and 2005 . Table 3 shows that the share of workers covered is rather higher than the (weighted) share of plants. Again, this will reflect the fact that large plants are more likely to have these schemes.
Methodology

Linear methods
For simplicity, assume just two time periods. In the empirical work we relax this restriction. The basic estimating equation takes the form:
where y jt is the plant-level average of y it , the earnings of worker i at time t. The dummy variable P jt indicates whether the plant is operating profit-sharing in year t; the dummy variable S jt indicates whether the plant is operating a share ownership scheme in year t, and D 2t is a period-two dummy.
The set of characteristics which capture the productivity of the worker are a vector of observable characteristics x jt and an unobservable component θ jt . Both of these components are averaged over all workers in the plant. Although each worker is assumed to have a time invariant unobserved productivity θ i , after averaging to the plant level it will vary over time because workers may join or leave the plant.
Similarly, the set of characteristics of a plant are divided into observable characteristics, captured by the vector w jt and a time invariant unobserved component ψ j . In theory, in a competitive labour market these terms should be unimportant: workers' compensation is determined solely by their marginal product, captured in this model by x it and θ i . But in practice it is well-known that earnings vary systematically across observably identical workers depending on the characteristics of their plant (such as industry, size and so on). Abowd et al. (1999) , for example, show that variation in ψ j is an important component of total compensation.
As usual, ordinary-least-squares (OLS) estimates of β P and β S will be biased if any of the unobserved components of compensation are correlated with P jt or S jt . The usual way to deal with this problem is to remove the fixed unobserved components by differencing. If we restrict the analysis to a balanced panel of plants, we can also deal with this problem using a simple panel difference-in-differences estimator. Define a treatment and control group:
A similar definition can be applied for the introduction of share ownership, S jt , but our data don't allow us to do this. See Footnote 12 below. Equation (1) can then be re-written as
In this model β T can be thought of as a selection effect. If plants in the treatment group had higher earnings before the introduction of a financial participation scheme this will be captured by β T . Because the panel is balanced the treatment dummy T j captures any difference in average ψ j between the treatment and control groups, and so Eq. (2) is robust to any unobserved fixed differences between plants in the treatment and control groups. The difference-in-differences estimate of the treatment effect is captured by β TD . This is the additional impact on compensation in the treatment group over and above the selection effect. However, Eq. (2) still includes θ jt . In principle therefore a positive estimate of β TD could merely be the result of plants which introduce sharing arrangements selecting workers with higher θ i . Pannenberg and Spiess (2007) , using household survey data, show that unobserved ability is an important determinant of the receipt of profit-sharing schemes. To deal with this, we also consider a variant of Eq. (2) which compares the compensation only of "stayers": workers who remain in the same plant in both periods. By definition, because we are looking at the same workers in both periods, θ j1 = θ j2 , and therefore any worker selection effect drops out of Eq. (2).
One further difference between Eqs. (1) and (2) is that in the latter we use plant characteristics from the "before" period only, w j1 .
8 This is because, in theory, the introduction of financial participation could change other aspects of the plant captured by w jt which might themselves affect worker compensation. 9 In contrast, because we are interested in the impact of the introduction of financial participation on workers, we do allow for changes in the quality of the workforce captured by x jt and θ jt .
Matching
An alternative approach to control for differences in observed characteristics is to estimate the propensity to introduce financial participation schemes using a binary choice model (Probit) of the following form:
We then use nearest-neighbour one-to-one matching without replacement to explicitly match plants from the treatment and control group whose propensity to introduce sharing is similar. The advantages and disadvantages of this approach compared to linear regression are summarised by Angrist and Pischke (2009, Sect. 3.3) . The most significant effect of matching is that a plant in the treatment group whose propensity to start sharing arrangements is greater than any plant in the control group is not part of the comparison. this raw difference partly reflects large differences in the observable characteristics of plants which operate these schemes. As noted, such plants are larger, situated in Western Germany, and in industries with high labour productivity.
Results
Financial participation and average compensation
We then include a rich set of observed plant and worker covariates. Means of x jt and w jt for different plant types are summarised in Tables 8 and 9 (in the Appendix). The results are shown in Row (2) of Table 4 . The inclusion of covariates greatly reduces the estimated effect of financial participation. Profit-sharing is now associated with earnings which are 0.046 log-points higher, and share ownership with earnings which are just 0.015 log-points higher. The smaller effect of share ownership is unsurprising, because the value of any shares owned by workers will not be directly reflected in their annual compensation as measured by the Beschäftigtenstatistik.
11 Thus any effect on y jt is an additional impact above the additional income from any shares held.
We now investigate whether various sample restrictions affect our result. In row (3) we show what happens when "singleton" plants (plants which were observed only once) are removed from the analysis. This is important because any panel data analysis always removes these plants. This has very little effect on the estimated value of β P , but reduces the estimate of β S still further so that it is neither economically or statistically significant.
In row (4) we re-estimate Eq. (1), now removing the unobserved plant-level fixed component of earnings. This reduces the effect of financial participation on earnings still further. However, for a number of reasons this is not our preferred specification. First, as is well known, the fixed effects estimates will be biased towards zero if there is measurement error in the explanatory variables. Second, this model does not use a clearly specified treatment and control group, and assumes that the impact of adopting financial participation is equal and opposite to the impact of stopping financial participation. For these reasons, we prefer to define the treatment and control groups more carefully.
Before we do this, in row (5) we further restrict the sample to a balanced panel of plants which are observed in 2000, 2001 and 2005 . This is a significant sample restriction which is required if we are to estimate Eq. (2) on a welldefined treatment and control group. In row (6) we report first-differenced estimates of Eq. (1) on the balanced panel. In both cases the use of a balanced panel does not substantially change the estimated coefficients, so the estimates from row (5) are similar to those from row (2), and the estimates from row (6) are similar to those from row (4).
We now define the treatment and control groups more precisely for the introduction of profit-sharing. The control sample consists of those plants with Although compensation is defined as the average for the whole calendar year, P jt relates to 30th June in each year. It is therefore possible that some of the compensation paid in 2001 and 2005 could fall inside the treatment window. The cleanest definition of compensation in the "before" and "after" periods are therefore those covering 2000 and 2006. We report various difference-in-differences estimates in Table 5 .
Row (1) shows the raw difference-in-differences results from Eq. (2) without covariates. The estimate of β T shows that plants in the treatment sample (adopters) pay much more (0.27 log-points) before the adoption of profit-sharing. The estimate of β TD shows that, in addition, workers in plants which adopt profit-sharing also experience a significant increase in compensation of 0.057 log-points.
Row (2) also includes plant-and worker-level covariates. This has the effect of wiping out the selection effect (β T = 0.014 with a standard error of 0.019), which implies that the pre-treatment difference in compensation between adopters and the control group is due to differences in these observed covariates. The additional impact of introducing profit-sharing is only slightly reduced to 0.041 log-points and is still highly significant (standard error 0.015).
Although the difference-in-differences (DiD) estimates control for any unobserved plant component of compensation, it is still possible that the positive effects of profit-sharing on total compensation are the result of worker turnover. For example, a plant which introduces profit-sharing might hire more highly paid workers and separate from more low-paid workers. In Eq. (2) this is captured by θ jt , the average unobserved worker component of compensation. In row (3), we therefore re-calculate the plant-level mean earnings, y jt , and restrict the sample of workers to those who remain in the plant between 2000 and 2006. Because we are now comparing the same workers in both periods, θ j1 = θ j2 , and therefore any worker selection effect drops out of Eq. (2).
Row (3) shows that the estimate of β TD for stayers is actually larger than for all workers, increasing to 0.052 logpoints. In row (4) we also report estimates for workers who do not remain in the same plant between 2000 and 2006. The estimate of β D tells us that the average compensation of workers who joined plants in the control group in 2006 was 0.041 log-points more than the average compensation of workers who left plants in the control group in 2000. The estimate of β T tells us that the average compensation of workers who left plants in the treatment group in 2000 was not significantly different from the average compensation of workers who left plants in the control group in 2000. Finally, the estimate of β TD tells us that the average compensation of workers who joined adopters was not significantly greater than the average compensation of workers who joined non-adopters, after controlling for any pre-selection effect (β TD = 0.023 with a standard error of 0.029). In short, rows (3) and (4) clearly show that the observed overall effect of introducing profit-sharing is not due to worker selection effects.
In row (5), we follow the method described in Sect. 4.2 and explicitly match plants in the treatment and control groups. The effect of matching is to greatly reduce the sample size because for each plant in the treatment group we draw just one plant in the control group. In Figs. 2 and 3 (in the Appendix) we plot the propensity scores for plants in the treatment and control group before and after matching, to show that the process of matching ensures that the propensity for adopting profit-sharing (as a function of observable characteristics) is far more similar after matching.
13 After matching, the estimated treatment effect 
Variation across plant characteristics
In Table 6 we consider various departures from the model reported in row (2) of Table 5 , which we regard as our base model. First, we include information from both the relevant post-treatment waves rather than just t = 2006. This allows the impact of the introduction of financial participation to vary across [2005] [2006] . Equation (2) is modified so that there is an estimate of β D and an estimate of β TD for each post-treatment wave. Row (2) of Table 6 shows that the addition to earnings after the introduction of profit-sharing is very stable. Although the data do not record which individuals are covered by the profit-sharing agreement, they do record matching 31 out of 61 covariates had significantly different means between the treatment and control groups; after matching none of the means were significantly different at 10% significance levels.
what proportion of workers in a plant are covered. It seems likely that the strength of any earnings effect will vary with the proportion. In row (3) we modify Eq. (2) by interacting T j and T j D 2t with the proportion of workers covered by profit-sharing. The results show that the DiD earnings effect is insignificantly different from zero in plants with a low proportion of workers covered (0.018 log-points with a standard error of 0.018), while the effect is larger and significant for plants with a higher proportion of workers covered (0.055 with a standard error of 0.028).
We would expect that the industrial relations environment in the plant would have an effect on the introduction of profit-sharing. As noted by Welz and Macias (2007) , when unions agree to the introduction of financial participation schemes, it typically depends on an implicit agreement that basic wages will be protected. In rows (4) and (5) Note: Standard errors in parentheses are all robust to clustering at the plant level. a "Basic service occupations" and "Basic business occupations" grouped together (see Table 9 in the Appendix). b "Qualified service occupations", "Semi-professional" and "Qualified business occupations" grouped together. c "Professional" and "Manager" grouped together. Table 7 Profit-sharing and total compensation: variation across worker type the presence of union bargaining or works councils. Of course, this might be picking up a plant size effect, since bargaining and works councils are strongly associated with larger plants. Row (6) confirms that the earnings effect is insignificant in small plants, but larger and significant in plants employing more than 20 workers.
Variation across worker characteristics
Most of our results reported in the previous sub-section suggest that the introduction of profit-sharing is associated with modest increases in plant-level earnings of between 2 and 5%. However, in a smaller sample of matched pairs the increase is insignificantly different from zero. At the very least, we can say that workers are not worse off in terms of average earnings from the introduction of profit-sharing. However, the introduction of profit-sharing within a plant may well have different effects on different groups of workers. As we have seen in Table 6 , not all workers are covered by the profit-sharing scheme. In addition, different groups of workers may have different profit-sharing arrangements. Managers and more senior workers, for example, might have their total compensation more closely linked to the profits of the plant. This implies that the introduction of profit-sharing might have effects on the distribution of earnings within plants.
To examine the variation in β TD across worker characteristics, we estimate Eq. 2 separately by sex, age, tenure and occupation. To do this we compute y jt and x jt for each subgroup.
14 Column (3) of Table 7 reports estimates of β TD for each subgroup. The impact of profit-sharing is slightly larger for men, for older workers and for workers who have been in their plant for more than 10 years. This might reflect the fact that within the plant, the incidence of profit-sharing schemes is greater for these groups.
The relationship between occupation and the earnings effect of profit-sharing is less obvious. We anticipated that more highly skilled white collar workers (in particular managers) might benefit more from profit-sharing schemes. In fact, we find that while the effect is increasing in skill for blue-collar workers, it is decreasing in skill for white-collar workers, to the extent that managers compensation is not significantly affected by the presence of plant-level profitsharing. Thus it appears that, in this data, the introduction of profit-sharing cannot be blamed for increasing dispersion in earnings between managers and workers.
Furthermore, note that all of these estimates are very stable across groups. All subgroup estimates are within approximately one standard error of the pooled baseline estimate of β TD = 0.041 (0.015), and we cannot reject the hypothesis that β TD is equal across any of the different worker types. In other words, we find no evidence that the introduction of profit-sharing schemes increases wages more for some groups of workers than others.
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Conclusion
In this paper we provide evidence on the relationship between the use of financial participation schemes and worker compensation using a large linked panel of German plants. The data allow us to measure total worker compensation, including any bonus payments which arise as a result of profitsharing schemes. We are also able to control for a wide range of worker and plant characteristics which might affect the use of profit-sharing schemes and total compensation. The use of linked worker-plant panel data allows us to control for unobserved plant and worker effects on compensation. We are also able to examine how the compensation effect varies over different types of plant and different types of worker.
Our findings are as follows:
1. The incidence of financial participation schemes in Germany has not increased significantly over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] , and in fact the use of employee share ownership arrangements appears to have declined slightly.
2. The use of financial participation is much higher in large plants and in sectors with low labour intensity. 3. Workers in plants which operate financial participation schemes earn significantly more: 25% in the case of profit-sharing and 18% in the case of share ownership. The larger effect of profit-sharing on earnings is entirely unsurprising, since our measure of earnings includes bonuses. 4. Econometric models which deal with selection by plants and workers into profit-sharing schemes suggest that the earnings effect is much smaller: between 0.041 log-points (from a difference-in-difference regression) and 0.025 log-points (from a comparison of matched pairs). The estimate from a comparison of matched pairs is not significantly different from zero at conventional significance levels. 5. The earnings effect of profit-sharing is larger for plants with a higher proportion of workers covered, for plants with collective bargaining arrangements and for plants with works councils. 6. The effect of profit-sharing on earnings is very consistent across different types of workers. We find no evidence that certain groups of workers benefit significantly more from the introduction of profit-sharing schemes.
In conclusion, workers in German plants have little to fear from the introduction of profit-sharing schemes. In almost all our specifications we find that profit-sharing is associated with modest increases in workers' total compensation, and we find no evidence that any particular groups of workers are significantly penalised. If the differences between plants which introduce profit-sharing and those which do not can be regarded as fixed over time, then our estimates represent causal impacts of profit-sharing on worker compensation. However, if the introduction of profit-sharing is associated with simultaneous increases in plant performance from some unobserved factors, then our estimates should not be interpreted as causal impacts.
Executive summary
The financial participation of employees in their firm, in the form of profit-sharing or share ownership, continues to increase across almost all European countries, albeit from a low level in many of them. These schemes have been encouraged by most European governments via the use of tax incentives and legislation.
Economists have argued that profit-sharing could lower the marginal cost of hiring workers and therefore permanently increase the level of employment. However, a key finding of the empirical literature on profit-sharing is that the introduction of such schemes is not generally associated with reductions in the basic wage. A second finding of the empirical literature is that the introduction of profit schemes is associated with higher productivity. These two findings might be linked: if the introduction of profit-sharing leads to higher total compensation for workers, this might explain higher productivity, either because of worker selection or efficiency wage mechanisms. In contrast, some workers' representatives have argued against the introduction of profitsharing because they fear that profit-sharing would be a way for firms to reduce the marginal cost of hiring workers, while at the same time transferring some of the risk of variable profits from firms to workers.
In this paper we provide detailed evidence on the relationship between the use of financial participation schemes and total worker compensation using the IAB Establishment Panel, linked to Social Security data on the workers in those plants. We are able to control for a wide range of worker and plant characteristics which might affect the use of financial participation schemes as well as total compensation. The use of linked worker-plant panel data also allows us to control for unobserved plant and worker effects on compensation by comparing plants which introduce profit-sharing with similar plants which do not. Thus, we provide new evidence on how much workers gain from financial participation in their firms.
We can also examine whether the introduction of financial participation has an effect on the selection of workers in and out of the plant. In theory, workers' preferences for increased risk (or plants' preferences for workers with certain characteristics) could lead to changes in the composition of the workforce. By comparing workers who remain in the plant with those who join or leave we can effectively control for this when calculating the effect on workers' compensation.
The use of linked worker-plant data also allows us to examine whether financial participation has effects on the distribution of compensation across different types of worker. Recent evidence from the United States suggests that the increasing use of performance pay has resulted in greater wage inequality amongst workers who receive performance pay. In this paper we examine whether the introduction of profit-related pay has differential affects on workers' compensation according to their sex, age, tenure and occupation.
We find that 1. The incidence of financial participation schemes in Germany has not increased significantly over the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] , and in fact the use of employee share ownership arrangements appears to have declined slightly.
2. The use of financial participation is much higher in large plants and in sectors with low labour intensity.
3. Workers in plants which operate financial participation schemes earn significantly more: 25% in the case of profit-sharing and 18% in the case of share ownership. The larger effect of profit-sharing on earnings is entirely unsurprising, since our measure of earnings includes bonuses. 4. Econometric models which deal with selection by plants and workers into profit-sharing schemes suggest that the earnings effect is much smaller: between about 4% (from a difference-in-difference regression) and 2.5% (from a comparison of matched pairs of establishments). The estimate from a comparison of matched pairs is not significantly different from zero at conventional significance levels. 5. The earnings effect of profit-sharing is larger for plants with a higher proportion of workers covered, for plants with collective bargaining arrangements and for plants with works councils. 6. The effect of profit-sharing on earnings is very consistent across different types of workers. We find no evidence that certain groups of workers benefit significantly more from the introduction of profit-sharing schemes.
We conclude that workers in German plants have little to fear from the introduction of profit-sharing schemes. In almost all our specifications we find that profit-sharing is associated with modest increases in workers' total compensation, and we find no evidence that any particular groups of workers are significantly penalised. 
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